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In the Claims : 

Please ametid the claims as follows: 

1, (currently amended) Ar digital TV roooivor, oomprioingi 

an A/D oonvortc^ oonv e rting on emolog aignol into a digital signft H 

g corrior rooov e ry oonvorting tlio digital pass bond oignal into a digital base band signal; 

and 

g pymbol oloolt roooverj' oonverting digital rool/imagimry boso - band oomponont gignala 

»to OQAM typ e of tooVimnginary componont aigpolo, d e t e cting timing orror infoimolion by 
porforming th e high poao bnnd filt e ring on tho OQAM r e ol/imaginnry oignolo, and oqunrinfi end 
adding tho filter e d valtte> and for generating and ou^tttUng at l e oat two tim e o th e fr e qu e noy of 
tho Gymbol olodc ooCTOotod ftom tho dctootod timing onror information. 

A digital TV receiver Ineludm e an AJD converter, a carriw recovery, and a avmbol clock 
yecQverv. wh erein the svmbol clock recovery comorising 

an OQAM converter and filter for conver ting each of the digital base-band real/imaginary 
signals in a VSB type into OQAM real/imaginarv componeat signals, and p erforming a high 
pasa-band filtering on the OQAM real/imaeinarv component signals for removing information of 
data section; 

a squaring operator for squaring each of the OQAM real/imaginary component signals 
Q ^tptttted from the OOAM converter an d filter, and adding and outontting the calculation; 

a squarer for smiaring the signal outnutted from the squa ring operator, and ontoutting the 
calculation for detecting timing erro r information: and 
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a rimmp emnr detector and recovery for detecting timing error infomia tion from the 
ftqiiftferf MffTial outputted from the sQuarer, and generating and outouttinH at least two times the 
frequency of the symbol clock coirected from the detected t itr>i^c; ermr information. 

2. (original) The digital TV receiver of claim 1, wherein the A/D converter converts fte 
analog pass-band signal transmitted in a VSB modulation type into a pass-band signal by 
sampling the analog signal at a fixed frequency generated from the fixed oscillator or at least two 
times the frequency of the symbol clock. 

3. (original) The digital TV receiver of claim 1, wherein the carrier recovery multiplies 
the digital pass-band signal by a standard carrier signal generated through the carrier recovery 
process for converting the signal into the digital base-band signal. 

A, (cancel) 

5, (currently amended) The digltnl TV r e c e iver of claim 5, wherein tho oymbol olook 
rooovcry oompria e s: 

nn OQAM convortor oonvorting e ach of tha digital baoo bond rcal/imaginari^ oignalo 
intofpolated and outputted from tho resomplor into OQAM rool/imaginary oonyon e nt sigaa te» 

Q- high paoo filter porforming a high paoQ band filt i mng on the OQAM rool/imaginary 
ee mponont Dignols outputted from tho OQAM oonvgrtcr for removing information of data 
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q - squaror sqimrii^g oaoh of the QQAM roaVimaginQryf oomponent aignal s filt e red by and 
outpmtod from th e hi^ poso bond GlUir^ and adding and outputting th e oaloulation; 

g pro filtor paaoing only a fr e quonoy of a prodQtormin e d bond from th e output of th e 
squaror for rooov e ring the symbol clocte} 

a t i ming e rror dotootor det e cting timing orror information from th0 output of the pr e- fi l ten 

a filtering mombor filt e ring only a low poss bond Gignol from tho timing orror infon aaatieR 
outputt e d from th e timing error dotootor, and 

on NCO gcniOTating at least two tim e s - tho froquonoy of tho oymbol clock intoipolatod 
occording to low pas s -bond compononta of the filtered timing error information and outputting to 
the first rooomplor. 

The digital TV receiver of claim L wherein the timing error detector and recovery 

comprising : 

a pre-filter fbr passing only a fre ouGncv of a predetermined band from tho output of the 
sgyar^ M y^ftY^miR th? symlpol clock; 

a timing error detector for detecting timing error information from the output of the pre- 

mm 

a filter for filtering only a low pass-band signal from the timing error in formation 
outputted from the timing error detector: and 

an NCO for generating at least two times the fireouencv of the symbol clo ck interpolated 
flnrnr^inp; to low pass-band components of the filtered timing e rror information. 
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6. (cmrently amended) Tho digital TV rec e iv e r of olaim 6^ wher e in th e OQAM conv e rt e r 
multipli e p digital bas e- band red/imagmory oomponont (rignolo intorpolated and outputted from 
fee resmaplor by a fixed froquonoy with a oonter fr e quency of 2.690559N<Hg for oonverting 
digitnl bnoo - bond roflViynngiTigiry aomponont oignoln into th e OQAM rool/imagingry oomponont 

The digital TV r;^^^y^ gf c\sim, I, whey^ th^ QQAM PQflv^rty ^4 filter gpmplgx 
multiplies the VSB digital b ase-band real/imaeinarv component signals by the oscillating 
frequency with a center frequmcv of 2.690559 MHz for converting the VSB digital base-band 
real/imaginary oomnonent s ignals into the OQAM real/imaginarv component signals. 

7. (currently amended) Th e digital TV rec e ivor of oloim 6^ wherein th e pr e- filter filters 
froquonoy subgroup half of flio froquenoy of th e symbol clock for the output of th e oquorer. 

The distal TV receiver of claim 5. wherein the pre-filter filters frequency near half of 
the freouencv of the symbol clock fix)m the output of the squarer, 

8. (currently amended) Tho digital TV r e c e ivor of oloim 1^ wherein the aymbol clock 
recovery oomprioBOi 

an OQi\M convorter eonvorting oaoh of the digitQl bas e bond rOQl/imaginoryT oignalo 
outputt e d firom the oaiiior rooovory into OQAM real/imaginary compon e nt pignalo; 

g high paoa filter porfoiming a high pggg band filtering on tho OQAM rBol/imaginary 
component signals outputted from tho OQAM converter for r e moving infomiotion of data 
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g firot flquaring operator aquoring oooh of th e OQa\M rcal/inmginQry oomponent signols 
filtorod by and outputtod from tho high pass filtor, and caloulfltinB dififoronoo of the two oquor e d 
signola and oquoiing the oaloulation^ 

g oooond oqiiariag oporator gquoring oach of tho OQAM rool/imQgiiiQry oomponont 
signolo filtorod by and outputtod from the high pofio filtor^ and calouloting and squaring a 
difTor e noe of tho two sqmtfod o igMfet 

on odder adding th e output of th e firot and sooond oquoinig opef gte»^ 

a pre filt e r - pooging only a ftoquonoy of a prcdotorminod bond for reoovoring tho oymbol 
clock from tho output of the addeft 

a^im l ng orror dotoctor dotooting timing orror i nformation from th e output of tho pro fi l ter, 

g filt e ring m e mbor filtering only tho low pass - bond gigoal from the timing error 
information outputtod from th e timing orror d e t e ctor; and 

an NCO for gonomtinB at loaat two timeo tho froquenoy of tho symbol olook recov e r e d 
acoording to low paoo bond oignats of th e filtered timing orror information and outputting to tho 
firot reDompl ^ 

The digital TV receiver of claim 1, wherein the avmboi clo ck recovery further 
comnrising ; 

ft multiplying operator for multiplying each other the QOAM real/f magiaarv component 
signals outputted fiom the OQAM converter and filter, and mu ltiplying it bv a predetermined 
constant, and SQuarinBj and outputting the ca lculation: and 

an adder for adding the two outputs from the sauarin g operator and the multiplying 
operator, and outputting the timing error detector and recovery. 



8 

PA(X 13/76 ' RCVD AT 11/17/2005 8:29:08 PM [Eastern Slandv^ 



LHDK&S 



Fax:213-623-2211 



Nov 17 2005 17:33 



P. 14 



wherein, the sqtiflring operator fiQuares each of Ifae 00AM real/imaginafv component 
«ipnA|fi ^ytp utted fipm the OOAM converter and jSltcr, and outtmts difference between the two 
squared signals . 

9 -15. (cancel) 

16* (currently amended) A digital reoeivoTy oonqiriBiH g^ 

an A/D oonvortor converting on ancilog s igaol into a digital oign rit 

g Qotrier r e cov e ry convorting the digitol pass - bond oignol into a digital booe - band signal; 

a fosomploi' rooampling-digital baflo - bond rool/imoginory component oignolo ou lprtted 

from the corrior rooovery to at least two timog the froquonoy of the oymbol olook and 
interpolating each of the aignalo; 

an OQAM conv e rt e r conv e rting oaoh of the digital bas e- bond r e al/imaginary qignalq 
interpolated and outputted ftom tho Tooompl e r - into OQAM roal/imaginaiy compon e nt oignals; 

Q^iigh paoo filter perfoiming a high pooo bond filt e ring on the OQi\M r e al/imaginary 
compon e nt signolo outputt e d J&om th e OQAM convorter for r e moving information of data 

a fl rt rt iqi inrin g npnrn tn r '' ■ qiinrinE fnrh Af a/^aa^ rj^fti/imnginnry nnmppntfrnt aipialg 
filtorod by and outputted from the high pOGO filter, and calculating diff e rence ef tho two oquar e d 
fiignalo end aquoring the caloulotion; 

a oQcond oguaring operator oquoiing each of tho OQAM roal/imQginar>r comp w^ 
flignalQ filtered by and outputt e d from the high paoo filter, and calculating and squoring a 
diiforonce of tho two Dquarcd aignalo; 
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an addor adding the output of tho firot and aecond squoriDg opoF gfe^e^ 

ft - pro - filtor pQBBing only a frcqucpcy of a pr e d e temdaod band for rooovoiing the symbol 
olock from the output of tho add e r; 

Q t i ming error detootor detecting t i ming enrpr I nformation from the output of th e pr e- f i iter; 

0 filtoiing m e mbor filt e ring only tho low paoa bond flignal from th e timine -e»ef 
information outputtod from tho timing - aTor dotectors and 

m NCO for generating at l e oflt two timoo th e froquonoy of the symbol olook r a oovered 
aooording to low paoD band Gignolo of the filtorod timing egror information and outputting to th e 

A digital TV receiver including an A/D coaverter. a earn er recovery, and a symbol clock 
recQverv> wherein the symbol clock recovery comprising ; 

an QOAM convertef and filter for conver ting each of the digital base-band real/imaginary 
signals in a VSB tvne into QOAM real/imaginary c omponent sisals, and performing a hieh 
ps.B«.hAti<^ I terinp on the QOAM real/imapnarv com ponent signals for removing information of 
data section : 

a squaring operator for squaring each of the OQ AM real/imaginary comnonmt signals 
outputted fiom the QOAM converter and filter, and outputting difference between the twQ 
squared signals : 

p «r| iiafer for sonaring the signal outPutted from the squaring operator, and outputtinfi the 
calculation : 

a multiplying operator for multiplying eac h other the QOAM real/ixnaginary component 
signals outputted from the QOAM converter and fil ter, and multiplying it by a predetermined 
constant, and squaring and outputting th e calculation: 
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an adder for adding the two outputs of the sQuarer and the multiplvinp operator, and 
outputting the calcula tion for detef?T^^p fimmg error information: 

a timing error detector and recovery for detecting timing error information from the 
signal outoutted from th e adder> and generating and outputting at teagt two times the frequency 
of the symbol clock corrected from the detected ttminp error information. 

17. (original) The digital TV receiver of claim 16, wherein the A/D converter converts 
the analog passhband signal transmitted in a VSB modulation type into a pass-band signal by 
sampling the analog signal at a fixed frequency generated from the fixed oscillator or at least two 
times the frequency of the symbol clock. 

18. (original) The digital TV receiver of claun 16, wherein the earner recovery multiplies 
the digital pass-band signal by a standard carrier signal generated through the carrier recovery 
process for converting the signal into the digital base-band signal. 

19. (currently amended) The digital TV r e c e iver of oloim 16, whoroin the OQAM 
convertor multipheo digitol boo o bond yool/imaginory component oignalo interpolated and 
outputtod from th e rcomiiplor by a fiacod froquoncy ^vith a cent e r fitiquonoy of 2.69Q559ft<Hg for 
oonvor t ing digital bopo band ronl/imaEinnri' pirmpTinnit <Tig"nin intn ihn ofjAM rMi/iTnuginQry 
component Gignalo* 

The digital TV receiver of claim 16. whei;ein the OQAM converter complex multiplies 
f l ^e VSB digital base-band real/imarinarv compo nent signals bv the oscillating frequency with a 
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center frequency of 2.690SS9 MHz for converting th e VSB digital base-band real/imaginarv 
component signals into the QQAM real /iniflpinarv component sisnals. 

20. (cancel) 

21. (New) The digital TV receiver of claim 16, wherein the timing error detector and 
recovery comprising: 

a prc-filter for passing only a frequency of a predetermined band from the output of the 
adder for recovering the symbol clock; 

a timing error detector for detecting timing error information from the output of the pre- 

filter, 

a filter for filtering only a low pass-band signal from the timing error infomiation 
outputted from the timing error detector; and 

an NCO for generating at least two times the frequency of the symbol clock hiterpolated 
according to low pass-band components of the filtered timing error infomiation. 

22. (New) The digital TV receiver of claim 21, wherein the prc-filter filters frequency 
near half of the frequency of &e symbol clock fix>m the output of the squarer. 
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